Ferrrous hemoglobin scavenging of endothelium derived nitric oxide is a principal mechanism for hemoglobin mediated vasoactivities in isolated rat thoracic aorta.
The exact mechanism of hemoglobin (Hb) associated vasoconstriction has not been elucidated. We investigated this problem using isolated superfused rat aortic rings with intact endothelium. Human stroma-free hemoglobin solution (SFH) at 2uM reversed vaso relaxation induced by 33uM acetylcholine (Ach). Further, pretreatment with 4uM SFH inhibited Ach(333uM) induced dilation. The SFH induced contraction was reversible by glyceryltrinitrate (GTN), a nitric oxide (NO) donor. Preincubation with a NO synthase inhibitor nitro-L-arginine-methyl ester (NAME, 0.4nM) caused almost complete inhibition of the Hb vasoactivity. Unlike SFH (ferrous oxyHb), prenitrosylated SFH (HbNO) or ferric Hb derivatives (e.g., metHb, HbCN) did not elicit vasoconstriction. The presence of 2uM SFH did not significantly reduce the vasodilatory effectiveness of endothelium independent vasodilators isoproteranol (ISO) and papaverine (PPV). These results suggest that a primary mechanism for Hb vasoconstrictor activity is ferrous Hb scavenging of endothelium derived NO, a signal for guanylate cyclase-cGMP mediated smooth muscle relaxation. Additionally, it appears that the Hb induced vasoactivities may be modulated with NO independent vasodilators.